Computer Vision 


What is Computer Vision? 


° Vision is about discovering from 
images what is present in the scene 
and where it is. 


e Computer vision isa field of 
artificial intelligence that trains 
computers to interpret and understand 
the visual world using digital images 
from cameras for tasks such as 
manipulation and recognition. 


The goal of computer vision 


* To program a computer to "understand" a scene or 
features in an image. 


° To bridge the gap between pixels and “meaning” 


* Include: The detection, segmentation, localisation, and 
recognition of certain objects in IMages (e.g., human faces) 
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What we see What a computer sees 


Applications 


* Intelligent machines (Al) 


* Industrial inspection 


e.g. light bulbs, electronic circuits 


* Security 


e.g. facial recognition in airports 
° Image/video retrieval 


* Digital cameras are everywhere now.... 


A list of companies here: 


http://www.cs.ubc.ca/spider/lowe/vision.htm 
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What is it related to? 
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The problem 


«Want to make a computer understand 
images 


e We know it is possible - we do it 
effortlessly! 
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Computer Vision: 
A whole series of problems 


* What is in the image ? 


- Object recognition 
problem 


e Where is it ? 
- 3D spatial layout 
- Shape 


* How is the camera moving ? 


* What is the action ? 


Application: Augmented reality 


original seguence 


Augmentation 


Signature Verification 


Biometrics 


Fingerprint Verification / 
Identification 
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Object Recognition 


Indexing into Databases 


* Shape content 


Inage Database Version 1.0 


The Image Database 
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leads to intuitive results corresponding parts 


Target Recognition 


* Department of Defense (Army, 
Airforce, Navy) 


Traffic Monitoring 
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Face Detection 


Face Recognition 


Facial Expression Recognition 


Hand Gesture Recognition 


e Smart Human-Computer User Interfaces 
e Sign Language Recognition 


Human Activity Recognition 
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Segmentation 


Image Segmentation 


